Abstract: Distributed Generation has drawn the attention of industrialists and researchers for quite a time now due to the advantages it brings loads. In addition to cost-effective and environmentally friendly, but also brings higher reliability coefficient power system. The DG unit is placed close to the load, rather than increasing the capacity of main generator. This methodology brings many benefits, but has to address some of the challenges. The main is to find the optimal location and size of DG units between them. The purpose of this paper is distributed generation by adding an additional means to reduce losses on the line. This paper attempts to optimize the technology to solve the problem of optimal location and size through the development of multi-objective particle swarm. The problem has been reduced to a mathematical optimization problem by developing a fitness function considering losses and voltage distribution line. Fitness function by using the optimal value of the size and location of this algorithm was found to be minimized. IEEE-14 bus system is being considered, in order to test the proposed algorithm and the results show improved performance in terms of accuracy and convergence rate.
Introduction
Distributed Generation involves the applying of little generators, scattered throughout an influence system, to produce the electrical power required by electrical customers. Appeared, because of its low cost of electricity for non-traditional growing interest, it is environmentally friendly, due to increased awareness of emission control, which has become an important factor [1] , [2] , [3] . This environment is a benefit and investment in distributed generation in particular solar, wind, cogeneration (CHP). There are a variety of factors, such as improving work efficiency, environmental benefits and better transmission congestion management contribute to its popularity. The main idea here is to have a large number of DG units which are close to the load centre, rather than increasing the capacity of the main power plant. Various techniques can help achieve DG as renewable energy, such as solar energy, wind energy, tidal energy, biomass energy, they are more common address of "green energy." Micro turbines, diesel engines, gas turbines, fuel cells from other additions to the list, even though they are not so-called energy "green" form. Stirling engine and the engine further extend the list of reciprocating engines [4] , [5] , [6] . Recently, wind energy has gained huge popularity and all other forms of renewable energy [7] to tough competition. DG can be defined as the generation and transmission system, wherein the generator system is not in direct contact to the main transmission grid, but to the distribution network. It has economic, environmental and technical reliability many advantages. Reducing losses due to transmission and distribution caused by reduced transmission equipment costs, saving energy as a result of lower electricity prices. Environment is also obtained from the sound level of emission reductions in pollution and greenhouse gas levels lower. Wide range of advantages such as reduced line losses, increase peaking, improving the system's voltage profile and ultimately leads to higher power quality. This leads to transmission and distribution and grid reinforcement ease congestion. Sometimes it is also used to provide a separate system, ICAET 2016 -remote application with the required power to the load in. Therefore, it is necessary to find the best location and optimal size of distributed power. Best location DGs were found only in the reduced basis [8] losses. Some power flow algorithm has been raised several researchers in order to find the best size DG, in all load buses [9] [10]. Wang Nehrir analysis shows the preferred placement targeting dangerous goods minimum loss. Attempts have been made by the Chiradeja benefit from reducing feeder loss distribution in the radial direction, wherein the load is concentrated. Meta-heuristic algorithms have been used by some researchers to find new DG units [11] [12] [13] [14] [15] in the best position. Genetic algorithms have been used to DG placement and loss reduction. Multi-objective evolutionary algorithms have been used by the Botticelli and Ghiani to solve this problem. Nara et.al, investigate DG optimal location and size by using tabu search algorithm. This paper identifies the use of multi-objective particle swarm optimization optimum value size and placement of the additional DG units i.e. the size of the bus and the best location in order to obtain the ultimate goal. Multiobjective optimization including seeking the optimal value, so that the voltage and the loss is the best way to optimize the weight and importance depends on various factors such as the type of power required quality and economic requirements, etc. [15] for obtaining data in IEEE bus 14. In addition, the power supply is integrated and distributed using Newton -Raphson method. This paper is organized as follows. The problem formulation to determine the optimal size of DGs at the selected locations is defined in Section II and proposed methodology in section III. Then, the effectiveness of the proposed method is verified with the simulation results in Section IV. Finally, the conclusions are given in Section V.
Problem Formulation
Problems Optimizing Distributed power generation unit is configured in the form of formulated optimization problem taking into account the cost function of the voltage and the transmission line formed by the real power loss. This problem can be represented mathematically in Equation 12:
.. (12) Here, 'm' is the number of the bus and "n" is the number of lines in the system. The problem is tested for IEEE-14 bus system. The IEEE-14 bus system consists of 6 PV bus out with bus number 1 is connected with a maximum capacity of slack bus in which the main generators is connected. Newton Raphson technique is used to calculate Power flow in the network, as the analytical solution of the problem is impossible.
Proposed methodology
Newton iterative method is used in this work for trend analysis. Each bus is calculated from the trend in terms of active and reactive power. In addition, line losses in each row in the bus system are also calculated. Goal of this article is to join an additional DG to reduce losses on the line. Additional equipment will meet the increased load demand. An objective function is dependent on the distribution line losses and voltage formed. The objective function is improved using particle swarm optimization and constraint handling of reflection is also minimized. As the problem is converted into a constrained optimization problem; the original PSO is modified to handle infeasible solutions. Also the size of the problem is a digital estimation and allocation problem is integer estimation and therefore the solution is checked for validity in the search space. Improving the voltage profile and reducing the loss of multi-objective function is converted to a minimization problem. The position of the unit is initialized in IEEE-14, system bus 1-14 for a random integer value. All solutions are looking to check the feasibility of space and initialization process is repeated until a feasible solution. Each particle is updated according to the rules and checks the validity of the group, and only those particles that are feasible will remain unchanged, and the rest will be rejected. This process continues until the maximum or minimum error criterion iteration conditions are achieved.
Results and Discussions
The problem defined above has been simulated for an IEEE 14 bus system. 100 particles were considered and simulations were done for 30 iterations. All the simulations were done in MATLAB R2013a in a 64 bit system with 2.3 GHz processor and 4 GB RAM. Divergence among the particles as the iteration progresses can be depicted in Figure 1 . Figure 1 . Plot of Divergence of Particles It is observed that the divergence decreases with progress in iteration. The reason behind is the convergence of particles. As the Swarm algorithm searches in the search space for optimal values, particles start converging towards a common value and divergence among particles being diminishing. A pictorial representation of the particles is provided in Figure 2 and it presents a real view of how the particles move in the search space. As it can be observed that, the particles begin randomly within the specified range but finally converge to a single point overcoming all the local minimas and maximas. 
Conclusions
An effective solution to the problem of optimal sizing and location of DG units using a multi-objective Particle Swarm Optimisation technique was proposed. On further analysis it is found that the optimal values of these parameters can reduce losses and improve voltage profile significantly. The algorithm converges after around 30 iterations and is computationally efficient too. The algorithm is designed such that it increases the exploration capability initially and avoids being trapped in local minimas and maximas. The fitness on the basis of which the optimisation algorithm is based is a multidimensional function and hence the solution obtained is only a pareto-optimal solution. 
